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(54) Thin flexible display used as full card layer

(57) A card like object comprising card body, the
card body being made of plastic material, wherein a dis-
play in the form of a layer is inserted in the card body,

the display comprising a first face and a second face,
the first and second face comprising a polymeric mate-
rial.
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Description

[0001] The invention concerns any laminated card-
body.
[0002] Some particularly interesting technologies in-
volve fully polymeric displays, or displays that present
2 external layers of a polymeric material (like PET for
instance). More and more displays are very thin, flexible
and become compatible with low cost manufacturing
processes like roll-to-roll manufacturing.
[0003] The advantages of polymers are that they are
thin, flexible, low cost and more durable than glass.

Different technologies exists

[0004]

Plastic Substrate LCDs (before it was a glass sub-
strate)
Flat-panel Displays
PLED
EP
OLED (Organic Light Emitting Diode)

[0005] And some manufacturers move to a thin glass-
polymer substrate able to take the best properties of
both polymers (mechanically resistant, bendable) and
glass (excellent barrier against moisture and oxygen).
[0006] Some technologies require a full-time energy
source to display information, others don't and charac-
ters or pictograms stay visible unless changed (called
bi-stable) when inserted into a reader.
[0007] A display could show account balance, card-
holder photo (ID, Access), commercial messages, e-
purse balance, number of validation( mass transit)...
[0008] It is difficult to integrate conductive circuits into
card bodies and connect them to an IC module or a chip,
especially if the number of connections is greater than 2.

Here is the classic card structure presenting a
display and an IC module:

[0009] As illustrated in figure 1 and 2, an IC module
is connected to the display via at least 2 connection lines
(bus for instance). So at least 4 contacts are needed
and display is embedded with same technology as the
IC module.

See figures 1 and 2

Classic solution drawbacks:

[0010]

- An embedding process (like for IC module) is need-
ed twice with 2 different sets of tools

- milling a second cavity for the display introduces an-
other source of mechanical failures (as for IC mod-

ule)
- A link (similar to etched antennas for instance) is

needed and make the card construction more diffi-
cult

- Such a solution requires at least 4 connections (see
picture above); so the sources of electrical failures
is doubled.

- The embedded display height will have to comply
with the same ISO standards as the IC module.

[0011] Such a complex construction will certainly
have durability problems on the field (connection with
bus, display unglued, card fractured or cracked...), not
mentioning that its manufacturability will be difficult and
costly due to the excessive number of operations and
to the specific tools required(display punching,
pick&place, embedding etc...).
[0012] As illustrated in figure 3, contrary to classic dis-
plays placed on a finished or machined card body, this
active component (the display) can be inserted directly
within the card structure before it is laminated. The chip
or IC module can be placed afterwards and connected
to the display layer by any mean (silver glue, anisotropic
module bonding glue for instance) when embedded into
the card body.
[0013] This structure only calls for well-known and
controlled manufacturing processes.
[0014] As illustrated in figure 4, according to another
aspect of the invention, buttons can also be added to
ensure interactivity between the cardholder and the
smart card.
[0015] See figures 3, 4, 5a, 5b, 6.

Advantages:

[0016]

j Display is tightly integrated within the card body
since it is laminated with other layers, and isn't a
device placed in the card afterwards. Display can't
"pop-up".

j No specific milling/embedding operation is neces-
sary to place the display on the card.

j Display can be processed in sheets (like antennas
for contactless or dual-interface cards). Then cards
are punched as usual before milling and module
embedding. It only calls for traditional and well-
known layer assembly and embedding processes

j No additional mechanical weakness is introduced
by integrating a display.

j No additional constraint is introduced (display posi-
tioning tolerance, display height VS ISO stanad-
ards...)

j No need to have a layer of circuitry to make the con-
nection between the IC module and the display.

j If required the display layer can be printed as a reg-
ular card layer such as PET. It may be useful for
creating clear/opaque zones.
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j This technology can be nearly immediately imple-
mented at a low cost!

j The full surface of the card can show various infor-
mation, can be completely animated, show blinking
logos etc...

Possible alternatives with respect to the practical
example.

[0017] The display layer can be used as card back-
side (opposite to IC module side) overlay and be con-
nected as shown on picture N°5.
[0018] The invention hereinbefore illustrates a card
like object comprising card body, the card body being
made of plastic material, wherein a display in the form
of a layer is inserted in the card body, the display com-
prising a first face and a second face, the first and sec-
ond face comprising a polymeric material.
According to another aspect of the invention, the display
is in the form of a layer covering substantially all the sur-
face of the card like object.
According to another aspect of the invention, the display
is a fully polymeric display.
According to another aspect of the invention, the display
comprises a glass-polymer based material.
According to another aspect of the invention, the display
is inserted in the card body using a laminating process.
According to another aspect of the invention, wherein
the card body further comprises an integrated circuit
embedded in cavity, the display being connected to the
integrated circuit using connecting means.
According to another aspect of the invention, the cavity
has an opening flush with the surface of the card-like
object.
According to another aspect of the invention, the card
like object is a smart card.
According to another aspect of the invention, the display
is bi-stable.
According to another aspect of the invention, a battery
in the form of a layer is embedded in the card body, the
thickness being less than 300 µm.

Claims

1. A card like object comprising card body, the card
body being made of plastic material, wherein a dis-
play in the form of a layer is inserted in the card
body, the display comprising a first face and a sec-
ond face, the first and second face comprising a pol-
ymeric material.

2. The card like object according to claim 1, wherein
the display is in the form of a layer covering sub-
stantially all the surface of the card like object.

3. The card like object according to claim 1, wherein
the display is a fully polymeric display.

4. The card like object according to claim 1, wherein
the display comprises a glass-polymer based ma-
terial.

5. The card like object according to claim 1, wherein
the display is inserted in the card body using a lam-
inating process.

6. The card like object according to claim 1, wherein
the card body further comprises an integrated cir-
cuit embedded in cavity, the display being connect-
ed to the integrated circuit using connecting means.

7. The card like object according to claim 1, wherein
the cavity has an opening flush with the surface of
the card-like object.

8. The card like object according to claim 1, wherein
the card like object is a smart card.

9. The card like object according to claim 1, wherein
the display is bi-stable.

10. The card like object according to claim 1, wherein
a battery in the form of a layer is embedded in the
card body, the thickness being less than 300 µm.
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